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STATEMENT OF WORK
Contract EP-C-10-001 O’ -/
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I. TITLE
Decontamination of Materials with Ozone Gas

I1. PERIOD OF PERFORMANCE
The period of performance for the tasks detailed in this Statement of Work (SOW)
shall be until August 31, 2010.

111. SUMMARY OF OBJECTIVES
This work will provide data on the effectiveness of ozone gas to inactivate B. anthracis
spores on different materials.

IV. RELEVANCE

The results of these tests will provide the decontarnination technology user and
stakeholder with high quality, peer-reviewed data on the effectiveness of ozone gas to
decontaminate building materials contaminated with B. anthracis and a surrogate. The
results of the work will be made available to the homeland security and emergency
response community through published reports, journal papers, and/or conference
presentations/proceedings. The information will also be used to develop guidance
documents pertaining to specific threat agents and release scenarios,

V. BACKGROUND

The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting
human health and the environment from accidental and intentional releases of hazardous
and toxic materials. According to Homeland Security Presidential Directive 10 (HSPD-
10), the EPA is tasked with developing strategies, guidelines, and plans for
decontamination of persons, equipment, and facilities following a biological weapons
attack. In response to this directive, the EPA Office of Research and Development
(ORD) National Homeland Security Research Center's (NHSRC) Decontamination and
Consequence Management Division (DCMD) is investigating methods and technologies
for the inactivation of spores (e.g., Bacillus anthracis Ames) on materials/surfaces. This
work will build on the decontamination studies that have already been conducted.

V1. SCOPE

The purpose of the study is to investigate the use of ozone gas to decontaminate different
types of materials inoculated with B. anthracis spores. Sufficient replicates, blanks, and
positive controls shall be used, consistent with standard microbiological and quality
assurance procedures, past work conducted by the contractor, and studies being currently
conducted by the contractor.

VIL TECHNICAL APPROACH




For each decontamination test, the effort shall include the recovery of viable agent from
each material before (positive control) and after decontamination. Five replicates for
cach agent-material combination shall be included in cach experiment. All experiments
described below shall be approved by the EPA Work Assignment Manager (WAM) prior
to commencement. Test and analytical methods shall be adopted from past or on-going
efforts, in consultation with the WAM.

VIIL. TASKS 1-2
The Contractor shall perform the following tasks:

1. Prepare an amendment to an existing quality assurance/test plan (QA'1P), which
will be provided by the WAM and which pertains to ozone gas decontamination
test procedures, The amendment shall cover the experiments as described in Task
2 of this SOW.

2. Conduct experiments to quantitatively determine the effectiveness (log reduction)
of inactivating B. anthracis (Ames strain) spores and one surrogate specie (to be
determined by the WAM during the writing of the QATP amendment, but will
most likely be either B. subtilis or Geobacillus stearothermophilus) on different
material coupons using ozone gas. Six material types shall be used for testing,
and shall include glass, wood, carpet, laminate, metal ductwork and painted
wallboard paper. (The same materials used in previous projects with the
contractor). The experimental matrix shall include tests to be conducted at two
different ozone concentrations, three contact times, and two different relative
humidity (RH) levels (e.g., 70 and 85 %). The first test condition will be provided
by the WAM at the time of developing the QATP amendment. The remaining
test conditions will be determined based on the results of the first experiment and
provided by the WAM. Tests shall be conducted in a small chamber, consistent
with previous tests of fumigants conducted under previous projects with this
contractor, Tests shall include a sufficient number of replicates, positive controls,
and blanks - consistent with previous projects. Finally, a qualitative assessment
of the impacts this technology has on the coupon materials (such as structural
damage, surface degradation, discoloration, odor, and other aesthetical impacts)
shall be noted for each test.

IX. QUALITY ASSURANCE

The awardee shall comply with all requirements as delineated on the “Quality Assurance
Planning Requirements Form (QARF)” included with this extramural action; see
attachment #1 and #2. The contractor shall prepare a QAPP in accordance with
http:/ivww.epa.gov/quality/gs-docs/r5-final.pdf or based on the type of research that

is being conducted. For guidance on preparing a research-specific QAPP, the preparer
should refer to the project specific requirements provided in NHSRC’s QMP. The QAPP
shall be approved prior to the start of any laboratory work. Additional information
related to QA requirements can be found at www.epa.gov/quality.




X. DELIVERABLE SCHEDULE
1. Transfer of project data shall occur via electronic mail at the conclusion of each
test. These data shall include, but not be limited to, ozone level, temperature, RH,
and viable organism counts for test and control coupons.

Task Begin date Completion Date
1. QATP amendment Right away 1 month afier WA
awarded
2. Task 2 testing completion of QAPP August 31, 2010
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STATEMENT OF WORK
Contract EP-C-10-001
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I. TITLE
Decontamination of Materials with Liquid and Gaseous Chlorine Dioxide

IL. PERIOD OF PERFORMANCE
The period of performance for the tasks detailed in this Statement of Work (SOW)
shall be until August 31, 2010.

I1I. SUMMARY OF OBJECTIVES

This work will provide data on the effectiveness of chlorine dioxide (Cl10;) gas to
inactivate B. anthracis spores in soil. This work will also provide data on the
effectiveness of aqueous solutions of ClO, to inactivate B. anthracis spores on different
materials.

IV. RELEVANCE

The results of these tests will provide the decontamination technology user and
stakeholder with high quality, peer-reviewed data on the effectiveness of liquid and
gaseous ClO, to decontaminate soil and other materials contaminated with B. anthracis
and a surrogate. The results of the work will be made available to the homeland security
and emergency response community through published reports, journal papers, and/or
conference presentations/proceedings. The information will also be used to develop
guidance documents pertaining to specific threat agents and release scenarios.

V. BACKGROUND

The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting
human health and the environment from accidental and intentional releases of hazardous
and toxic materials. According to Homeland Security Presidential Directive 10 (HSPD-
10), the EPA is tasked with developing strategies, guidelines, and plans for
decontamination of persons, equipment, and facilities following a biological weapons
attack. In response to this directive, the EPA Office of Research and Development
(ORD) National Homeland Security Research Center’s (NHSRC) Decontamination and
Consequence Management Division (DCMD) is investigating methods and technologies
for the inactivation of spores (¢.g., Bacillus anthracis Ames) on materials/surfaces. This
work will build on the decontamination studics that have already been conducted.

V1. SCOPE

The purpose of the study is to investigate the use of ClO, gas to decontaminate soil. It is
expected that the Sabre ClO, generator will be used for this project. Aqueous solutions
of ClOy, prepared using the Sabre system as well, will also be tested for decontamination
efficacy on different types of materials inoculated with B. anthracis spores. Sufficient
replicates, blanks, and positive controls shall be used, consistent with standard
microbiological and quality assurance procedures, past work conducted by the contractor,



and studies being currently conducted by the contractor.

VII. TECHNICAL APPROACH

For each decontamination test, the etfort shall include the recovery of viable agent from
each material before (positive control) and after decontamination. Five replicates for
each agent-material combination shall be included in each experiment. All experiments
described below shall be approved by the EPA Work Assignment Manager (WAM) prior
to commencement. Test and analytical methods shall be adopted from past or on-going
efforts, in consultation with the WAM.

VIIL. TASKS

oy

1.

N

Prepare a quality assurance/test plan (QATP) for the experiments in Tasks 2 and 3
related to decontamination of soil using Cl0O;, gas. Microbiological procedures,
soil coupons and measurement of temperature, relative humidity (RH), and ClO;
levels shall be consistent with procedures used under previous projects with EPA.

Conduct experiments to quantitatively determine the effectiveness (log reduction)
of inactivating B. anthracis (Ames strain) and B. subtilis spores in two different
soil types using ClO, gas generated with the Sabre system. The soil types to use
for testing will be determined by the WAM during the writing of the QATP, but
will most likely include a topsoil from a retail provider, and a standard soil such
as Arizona Road Dust. For each microorganism and soil, six tests shall be
conducted: tests at two ClO; concentrations and three contact times,
Temperature, RH, and C1O; concentration shall be measured and controlled
during fumigation tests.

Conduct triplicate tests using standard methods to determine the moisture and
organic content of the two test soils described in Task 2.

Prepare an amendment to an existing quality assurance/test plan (QATP), which
will be provided by the WAM and which pertains to decontamination tests using
liquid spray sporicides. The amendment shall cover the experiments as described
in Tasks 5 -7 of this SOW. Microbiological procedures, coupons and
measurement of C10O; levels shall be consistent with procedures used in previous
projects with the WAM.

Conduct experiments to quantitatively determine the effectiveness (log reduction)
of inactivating B. anthracis (Ames strain) and B, subtilis spores on coupon
materials by spraying (e.g., using a small hand held spray bottle) aqueous ClO;
solutions generated with the Sabre system. Up to eight tests shall be conducted
initially on galvanized metal coupons using various Cl0O, concentrations,
application rates, and contact times in order to optimize decontamination efficacy.

Once a C10; concentration, application rate, and contact time combination has




been determined to be the most effective under Task 5, one test shall be
conducted at that condition on five additional materials, These additional
materials will be determined by the WAM at the time of writing the QATP
amendment under task 4, but are expected o be materials such as topsoil, glass,
wood, carpet, laminate, and wallboard paper.

7. For the tests conducted in Tasks 5 and 6, the CIO, level and pH of the test
solutions shall be measured,

8. Tests shall include a sufficient number of replicates, positive controls, and blanks
- consistent with previous projects. Finally, a qualitative assessment of the
impacts this technology has on the coupon materials (such as structural damage,
surface degradation, discoloration, odor, and other aesthetical impacts) shall be
noted for each test.

IX. QUALITY ASSURANCE

The awardee shall comply with all requirements as delineated on the “Quality Assurance
Planning Requirements Form (QARF)” included with this extramural action; see
attachment #1 and #2. The contractor shall prepare a QAPP in accordance with
http://'www.epa.gov/quality/qs-docs/v3-final.pdf or based on the type of rescarch that is
being conducted. For guidance on preparing a research-specific QAPP, the preparer
should refer to the project specific requirements provided in NHSRC’s QMP. The QAPP
shall be approved prior to the start of any laboratory work. Additional information
related to QA requirements can be found at www.epa.gov/quality,

X. DELIVERABLE SCHEDULE
1. Transfer of project data shall occur via electronic mail at the conclusion of each
test. These data shall include, where appropriate, Cl1O; level, temperature, RH,
pH, and viable organism counts for test and control coupons.

Task Begin date Completion Date

Task 1 QATP Right away | month after WA
awarded

Task 2 testing completion of QATP August 31, 2010

Task 3 Completion of QATP August 31, 2010

Task 4 Right away 1 month after WA
awarded

Task S Completion of Task 4 3 months after start of
experiments

Task 6 After completion of task | August 31,2010

5
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L. TITLE
Enzymatic Decontamination of Chemical Warfare Agents
I PERIOD OF PERFORMANCE

The period of performance for the tasks detailed in this Statement of Work (SOW) shall be until
August 31, 2010,

III.  SUMMARY OF OBJECTIVES

This work will provide efficacies of enzymatic decontamination methods for chemical agent
decontamination. Currently NHSRC is systematically evaluating decontamination methods such
as chlorine dioxide (ClO;) fumigant and hydrogen peroxide (H,0,) fumigant for the
decontamination of various chemical warfare agents (CWA) on building material coupons. The
detrimental effect (e.g., corrosion) that these fumigants have on various surfaces types is well
This work will determine the efficacy of this decontamination method as a function of the
building material. This work assignment will cover the evaluation of the DEFENZ VX-G
enzyme product as commercially available by Genencor for the decontamination of chemical
agents thickened soman (TGD) and VX on multiple interior building materials.

IV.  RELEVANCE

The eminent threat of a chemical agent release in a building or transportation hub is driving US
EPA’s National Homeland Security Research Center (NHSRC) Decontamination and
Consequence Management Division (DCMD) to develop a research program that systematically
evaluates potential decontaminants of chemical agents. US EPA is tasked to cleanup these
agents after they are released which is complicated by the fact that it is unknown how effective
many of the available decontamination technologies are against chemical agents. In addition,
the optimal decontaminant concentration and contact time have primarily been determined by the
vendors. It is known that some of these decontaminants produce, possible toxic, by-products
when they react with the chemical agents. In this work, the efficacy of an enzymatic
decontamination solution will be systematically evaluated against two agents and the by-
products from these decontaminations will be assessed. The effect of the enzymatic
decontaminants on the building materials will also be assessed qualitatively.

V. BACKGROUND

Protecting human health and the environment from the release of hazardous materials is the
mission of US EPA. NHSRC-DCMD has developed a systematic decontamination research
program to fulfill this mission. As a part of this program, developmental and commercially
available decontamination technologies for chemical agents are being systematically evaluated.




Enzymes would appear to be the ideal decontamination method — safe and environmentally
benign. They may generally become more appropriate alternatives for existing decontamination
technologies against chemical (and possibly biological) agents. Enzymes are less hazardous, less
corrosive, and environmentally compatible and would lower the logistical and operational burden
related to decontamination. They require low quantities for use (typically 10-100g of enzymes
for every 1 kg of CWA to be decontaminated) and are, therefore, easy to store and ship. The
Department of Defense (DoD) has completed a substantial amount of research on the
development of enzymes for CWA decontamination. Proof of concepts included large scale
decontamination of military vehicles using a foam application of enzymes. DoD research has not
been extended into decontamination of indoor building materials.

Many biological sources have been identified for the organophosphorus acid anhydrolase
(OPAA) and the organophosphorus hydrolase (OPH) enzymes that could denature selected
CWAs, namely G-agents and VX, respectively. Enzymatic decontamination of sulfur mustard
(HD) has been reported for chloroperoxidase (CPO) and dehalogenase (DHG) enzymes but those
are not commercially available for large scale decontamination purposes and are therefore not
under consideration at this time. Disadvantages of enzymes in general can be found in their
inability to work in harsh (elevated temperatures and/or high/low pH) environments, however,
improvements in stability have made enzymes now suitable for decontamination in ambient
indoor and outdoor like conditions. Enzyme inhibition due to a presence of e.g. proteins on the
surface of the building material may play a role in the overall decontamination efficiency.
However, at this time only ideal, clean surfaces contaminated with a CWA will be used to
determine the efficacies of this enzyme solution.

VI.  SCOPE

The overall objective of this work is to systematically evaluate a commercially available enzyme
solution as a decontaminant for chemical agents thickened soman (TGD) and VX. As part of
this project, the efficacy of this decontaminant shall be determined as function of building
material for one contact time with the solution. In addition, the effects of the decontaminant on
five building materials shall be determined by visual inspection along with the by-products from
the decontamination of the chemical agent.

VII. TECHNICAL APPROACH

Details for the general technical approach can be found in Section VIII but the overall technical
approach follows the same approach as established under the Technology Testing and Evaluation
Program (TTEP) Task Order (TO) 1140 under contract GS-23F0011L. In that TO, a test method
was developed to test liquid decontaminants similar to how they would be used in the field for
chemical agents. Most of the method development under TO 1140 shall be applied here as well.
Prior to the actual decontamination test, the contractor shall only develop one extraction method
of the CWA for one building material that was not part of TO 1140. During the decontamination
testing with enzymes, the decontamination efficacy shall be determined and decontamination by-




products shall be identified. Materials effects shall also be visually assessed. The test/QA plan
for each experiment within ecach task shall be approved by the EPA WAM prior to
commencement, once the data have been transferred and discussed as outlined in Section IX.

VIII. TASKS
The contractor shall perform the following tasks:
TAsSK 1.  PREPARATION OF TEST/QA PLAN

The awardee shall comply with all requirements as delineated on the “Quality Assurance
Planning Requirements Form (QARF)” included with this extramural action, see
attachment #1 and #2.  The contractor shall prepare a QAPP in accordance with
hitp://www.epa.gov/quality/qs-docs/r5-final.pdf and the NHSRC Quality Assurance (QA)
requirement as defined in Attachment #2 to the SOW. For guidance on preparing a
research-specific QAPP, the preparer should refer to the project specific requirements
provided in NHSRC’s Quality Management Plan (QMP). The draft QAPP will be
reviewed by the EPA WAM and the EPA Quality Assurance Manager. The contractor
shall respond to comments and submit the QAPP approval to the EPA WAM and EPA
Quality Assurance Manager. The QAPP, including any amendments, shall be approved
by the U.S. EPA in writing (e.g., signature on the approval page) prior to the start of any
work.  Additional information related to QA requirements can be found at:
http.//www.epa.gov/quality/qs-docs/rS-final.pdf.

This QAPP shall be generic in that it will cover any enzyme based decontamination
solution chosen by the EPA WAM. It shall include a comprehensive work plan and a
timetable for completion of the work. The QAPP shall be amended as needed to include
any modifications to the test plan. In this test plan the test matrices shall include
laboratory blanks, positive controls, solution controls, and procedural blanks in addition
to the test coupons. Solution controls are defined as controls where the target coupon
with the CWA applied to its surface is able to interact with the enzyme-free solution.
Such solution control will determine the true effect of enzymes on the decontamination of
the surface, The specific solution for the enzyme will be provided by the manufacturer of
the enzyme product.

TASK2. PROCUREMENT OF THE ENZYME PRODUCT

The contractor shall start procurement of the enzyme products DEFENZ VX-G from the
manufacturer Genencor within 30 days of award of the work assignment.

TASK3. METHOD DEVELOPMENT - EXTRACTION OF CHEMICAL AGENTS FROM VINYL
FLOORING MATERIAL COUPON

An important variable in technology verification is the underlying surface type. For that
reason, the contractor shall perform tests on the following five building material coupons:
two flooring materials (wood and vinyl), galvanized metal ductwork, decorative laminate,



and industrial grade carpet. The size of the building material coupons shall be 4.0 by 2.5
cm. Brand characteristics will be provided by the EPA WAM. The contractor shall
procure and prepare the coupons.

The contractor shall prepare the enzyme solution by following the instructions as
provided by the manufacturer, Genencor. A fresh solution shall be prepared at the
beginning of each day of the systematic evaluation as described in Task 4. The contractor
shall record the time difference between the time of preparation and time of usage of the
enzyme solution for quality control purposes. The contractor shall also measure the pH of
the enzyme solution prior to application on a daily basis.

The EPA WAM will provide the contractor with the thickening method for the GD
during the drafting of the QAPP. Extraction methods of the CWA from the building
materials have been developed under TO 1140 for four of the five building material and
the contractor shall use these extraction methods. For the fifth building material, vinyl
flooring, the contractor shall develop an extraction method for extracting TGD and VX,
This extraction method, including solvent selection, shall be designed upon consultation
with the EPA WAM. This study shall include three replicates for each agent for the vinyl
flooring material. The extraction efficiencies shall fall in the range of 40% to 120% with
less than a 30% coefficient of variance between the three samples. The EPA WAM may
approve extraction efficiencies and coefficients of variances that are not in this range.
Therefore, if an extraction procedure does not meet this criterion, the contractor shall
consult with the EPA WAM to determine the next step. Additional extraction methods
development beyond what is stated above may result in reduction of the scope in Task 4
“Systematic Evaluation of Enzymatic Decontamination Solutions”. Prior to continuing to
Task 4, the contractor shall report the extraction cfficiencies for the two agents / vinyl
flooring material to the EPA WAM. Work on Task 4 in this SOW shall not begin until
the EPA° WAM provides a written approval (electronic mail is sufficient) of the
extraction efficiencies.

A method detection limit study for TGD and VX on four of the five building materials
was performed under TO 1140 and shall not be repeated. Only a method detection limit
study for TGD and VX shall be completed for vinyl flooring. The method detection limit
study shall follow the single concentration design estimator recommended by the EPA
(40 CFR part 136, Appendix B (1984) Definition and Procedure for Determination of the
Method Detection Limit).

Repeating extraction methods or method detection limit studies beyond what has been
established under TO 1140 or explicitly described in this task is considered out of the
scope of this statement of work.

TAsK4.  SYSTEMATIC EVALUATION OF ENZYMATIC DECONTAMINATION SOLUTIONS
Application of the enzyme solution in the field would occur as a spray. Therefore, the

contractor shall first determine the amount of enzyme solution applied to a 4.0 by 2.5 cm
coupon size during spraying following the developed method under TO 1140. The



contractor shall also develop a method to quench (neutralize) the enzyme
decontamination reaction such that three different exposure times can be evaluated.

A test matrix shall be constructed using five building materials and two agents for one
exposure time and the decontamination efficiency shall be obtained for each test. At least
5 replicates of test coupons, 5 replicates of positive controls, 5 replicates of solution
controls, and 2 replicates of procedural blanks shall be analyzed for each
agent/enzyme/material combination for one exposure time. Solution controls are defined
as controls where CWA-contaminated coupon interacts with the enzyme solution without
the enzyme present in the solution. Information regarding the specific solution for the
enzyme (most likely buffered water) will be provided by the manufacturer of the enzyme
product. The applied solution for this control type shall be amended to match the
recorded pH of the enzyme solution.

The full matrix for is shown in Table 1. Absolute exposure time will be provided by the
WAM at the time of developing the QAPP but will be in the range of 10 to 20 minutes,

Table 1: Test matrix for systematic decontamination with enzymes

Sample Type
Agent Material Test Positive Solution Procedural | Laboratory
Coupons Controls Controls Blanks Blanks
VX Galvanized Metal 5% 5% 5* 2% 2%
VX Decorative Laminate 5 5 5 2 2
VX Industrial Carpet 5% 5* 5* 2% 2%
VX Wood Flooring 5 5 5 2 2
VX Viny! Flooring 5 5 5 2 2
"’I‘GD Galvanized Métai 5* \ S* | k5k*A 2% ' 2*
TGD | Decorative Laminate S 5 5 2 2
TGD Industrial Carpet 5* 5* 5% 2% 2%
TGD Wood Flooring 5 5 5 2 2
TGD Vinyl Flooring 5 5 5 2 2

The contractor shall have 95 samples for analysis per agent giving a total of 190 samples
for the complete decontamination test matrix. The CWA amount present on a coupon
shall be determined by GC-FPD or GCMS analysis of the extraction solvent as developed
under previous task orders, including TO 1140,

The contractor shall perform a qualitative assessment of decontamination by-products for
samples marked (*) in Table 1.0 using full scan GCMS.



Last of all, the effect of the enzyme decontamination solution on the materials shall be
determined. The integrity of the materials shall be tested using visual inspection and
documented with (digital) photographs taken before the decontamination solution is
applied and at the end of the interaction time of the enzyme solution with the CWA.

TASKS.  QUALITATIVE ASSESSMENT OF VX DECONTAMINATION BY-PRODUCTS

The contractor shall perform a qualitative assessment of the decontamination by-products
formed from the reaction of VX with the liquid enzyme decontamination solution
DEFENZ VX-G without the presence of a building material substrate and for the same
interaction time as used in the previous task. A general extraction procedure using a polar
solvent for subsequent analysis via liquid chromatography mass spectrometry (LC-MS)
shall first be developed by the contractor upon consultation with the EPA WAM. The
contractor shall then use this extraction and analysis procedure for analysis of solutions
of VX that have been decontaminated with the enzyme solution and afterward
neutralized. In addition, blank neutralized enzyme decontamination solutions shall also
be extracted and analyzed using the same extraction and LC-MS procedure. The test
matrix for this task is shown in Table.

Table 2: Full test matrix for LC-MS by-product analysis
Agent Sample Type # replicates
VX DEFENZ VX-G Enzyme 3

solution with Chemical Agent

None Neutralized enzyme solution 3

DELIVERABLE SCHEDULE

1. Bi-weekly conference calls shall be established between the EPA WAM and the
contractor project officer. During these conference calls the contractor shall
report on progress made in the project and any technical issues encountered in
implementation of the test plan,

2. A QAPP that covers research efforts described under Task 3 to 5 shall be
submitted to the EPA WAM within 30 days of award of the work assignment. The
EPA WAM will then coordinate peer and EPA QA review of the QAPP. The
contractor shall then address any comments resulting from these reviews within
15 days of receipt of the comments. The contractor shall then provide a final
copy of the QAPP both in electronic and hard copy for EPA approval. Work
covered in this contract shall not begin until the QAPP has been approved by the
EPA Quality Assurance Manager. The QAPP shall contain work plans detailing
how the experiments will be run and include a timetable for task completion. The
awardee shall adhere to QA requirements as delineated in “Attachment #1 and 27
to this SOW.



3. Transfer of project data (including raw data) shall occur via electronic mail at the
conclusion of each experiment within each task.

4. A detailed written summary of experimental procedures shall be provided to the
WAM at the conclusion of this WA, This report shall indicate the exact
operational conditions (e.g. enzyme solution preparation procedure and exposure
time), raw peak areas from the mass spectra, the calibration data sets for the GC-
MS of the coupon extracts, the measured agent concentrations on all of the
coupons (test coupons, procedural blanks, positive controls, solution controls, and
laboratory blanks). In relation to Task 5, the report shall indicate the operational
conditions of the LC-MS and the raw mass spectra data for detected by-products
that are identified as by-products of the decontamination process for all samples.
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OMIS DCMD 3.35A

TABLE OF CONTENTS

L TITLE 2
IL. PERIOD OF PERFORMANCE 2
[.  SUMMARY OF OBJECTIVES 2
V. BACKGROUND 2
V1.  TECHNICAL APPROACH 2
VII.  TASKS 3
VII.  DELIVERABLE SCHEDULE 5
IX.  REPORTING REQUIREMENTS 5



I. PERIOD OF PERFORMANCE
The period of performance for the tasks detailed in this Statement of Work (SOW) shall end 12
months from the award date of the contract.

1L SUMMARY OF OBJECTIVES

The performance of a pressurized water system, specifically a rotating jet with a shroud, shall be
evaluated for the removal of simulated Improvised Nuclear Device (IND) fallout particles from
coarse concrete. This work 1s based on similar evaluations accomplished under the EPA’s
Technology Testing and Evaluation Program (TTEP), which has developed the test methods,
protocols, Quality Assurance Project Plans (QAPP), and facilities applicable to this Statement of
Work. It is anticipated that these previously developed products will be used or adapted to the
greatest extent possible. Modifications in contamination methods and detection will be
necessary because the contaminant is different (simulated fallout) than what was previously
tested (CsCl). An additional requirement of this Work Assignment (WA) shall be for the
contractor to develop simulated fallout upon consultation with the EPA Work Area Manager
(WAM).

The technology performance evaluations shall include the determination of the amount of any
remaining contamination following application of the decontamination technologies, and shall
evaluate specific parameters related to deployment of the technologies in an operational setting.
EPA emergency responders will use this data to determine if pressurized water decontamination
methods can remove IND fallout from urban surfaces.

1. BACKGROUND

Federal Emergency Management Agency (FEMA) is working to prepare for response and
recovery to an IND. As a part of these preparations, it is partnering with other government
agencies, including the U.S. Environmental Protection Agency (EPA), to perform scientific
studies to inform response and recovery. One of these efforts is the assessment of gross
decontamination of surfaces contaminated with IND fallout. The EPA was chosen to perform
this work because it has the responsibility for clean-up after an IND.

IV. TECHNICAL APPROACH

The Contractor shall adapt existing test methods, protocols, and Quality Assurance Project Plans
(QAPP) and shall demonstrate and quantity the performance of rotating jet technology, under
realistic conditions, to one urban material (coarse concrete) contaminated with fallout simulant.
The Contractor shall evaluate the performance of the rotating jet technology including: the
decontamination factor (DF), time required to achieve that decontamination factor, difficulty of
using the technology under realistic conditions, and an estimate of the costs (including disposal
and secondary wastes estimates), constraints, and other factors such as quantity of waste
generated, which would accompany application of the technology in an urban decontamination
scenario. The Contractor shall also document other pertinent information relative to the
technology application such as equipment required, mobility issues associated with equipment,
decontamination of equipment, work crew sizes, and PPE that will affect the technology’s
effectiveness.



V. TASKS

TASK 1:  PREPARATION AND APPROVAL OF THE QAPP PLAN

The awardee shall comply with all requirements as delineated on the “Quality
Assurance Planning Requirements Form (QARF)” included with this extramural
action, see attachment #1 and #2. The contractor shall prepare a QAPP in
accordance with http://www.epa.gov/quality/qs-docs/rS-final.pdf based on the type of
research that is being conducted. For guidance on preparing a research-specific
QAPP, the preparer should refer to the project specific requirements provided in
NHSRC’s QMP. The QAPP must be approved by EPA prior to the start of any
laboratory work. Additional information related to QA requirements can be found at
www.epa.gov/quality.

During development of the QAPP, vendor and stakeholder input shall be solicited and
to the extent possible, the QAPP shall be based upon and consistent with the existing
QAPP for similar tests. The QAPP shall include a rigorous demonstration of the final
test methods and procedures to verify their efficacy. The draft QAPP will be
reviewed by the EPA WAM and the EPA Quality Assurance Manager. The
contractor shall respond to comments and submit the QAPP for final approval to the
EPA WAM and EPA Quality Assurance Manager. The QAPP, including any
amendments, must be approved by the USEPA in writing (e.g., signature on the
approval page) prior to the start of any work.

TASK2: GENERATION OF SIMULATED FALLOUT

The contractor shall work with the EPA WAM to establish a suitable simulant for
tallout. This simulant shall be tagged with a radionuclide to allow for detection of
trace levels of this contaminant. The chemical composition of the fallout shall mimic
that seen during surface detonation weapons testingg,, e. % sand, and should be tagged
with a radionuclide oxide (suitable choices are Sr¥ 71, or Ca® oxide). The
contractor shall also develop a method to reproducibly (& 25%) deposit the
contaminant on 6 by 6 inch coarse aggregate concrete coupons in horizontal
orientation.

The Contractor shall propose the method to be used to characterize the coupons, both
before and after deposition of the contamination (at a minimum the characteristics,
distribution, and amount of contamination), and after application of the
decontamination technology.

TASK 3: TECHNOLOGY TESTING - EXECUTION

The contractor shall lease the rotating jet technology for this testing and shall obtain
coarse aggregate concrete coupons used in previous EPA testing. These coupons shall
be nominally 15 ¢cm x 15 cm x 2.5 em. During testing and deposition, relative
humidity shall be maintained and documented at 50% % 10% RH and ambient
temperature shall be maintained and documented at 75 deg F + 3 deg F. The
contractor shall propose the smallest scale testing possible for this technology. Test
coupons (5) and positive control coupons (2) shall be contaminated with simulated
fallout and subsequently decontaminated using the rotating jet leaving the coupons in




the horizontal orientation. The measured activities from the positive control coupons

~ and the test coupons shall be used to calculate the decontamination factor. In addition
to determining the decontamination factor, the Contractor shall evaluate time required
to achieve that decontamination factor, difficulty of using the technology under
realistic conditions, and an estimate of the costs (including disposal and secondary
wastes estimates), constraints, and other factors such as quantity of waste generated,
which would accompany application of the technology in an urban decontamination
scenario. The Contractor shall also document other pertinent information relative to
the technology application such as equipment required, mobility issues associated
with equipment, decontamination of equipment, work crew sizes, and PPE that will
affect the technology’s effectiveness. The Contractor shall operate the
equipment/technology being tested according to the procedures (i.e., standard
operating procedures, method, instructions, etc.) provided by the vendor and included
in the approved QAPP.

TASK4:  DATA SUMMARY
The Contractor shall provide a summary of the data (data brief) plus raw data
generated in Tasks 2 and 3.



V1. DELIVERABLE SCHEDULE

I

On a monthly basis for the duration of the project, the contractor shall submit, in
electronic format, progress reports summarizing technical progress, problems
encountered, monthly and cumulative financial expenditures, and cost and
schedule variance,

Bi-weekly conference calls shall be established between the EPA WAM and the
contractor project officer. During these conference calls the contractor shall
report on progress made in the project and any technical issues encountered in
implementation of the test plan.

Within 30 working days of the issuance of this contract, Quality Assurance
Project Plan (QAPP) shall be provided to the EPA, in both electronic format
(Microsoft Word, and Adobe), for Task 1-3. The EPA TOPO will then coordinate
peer and EPA QA review of the QAPPs, The contractor shall then address any
comments resulting from these reviews within 30 days of receipt of the
comments. The contractor shall then provide a final copy of the QAPP both in
electronic and hard copy for EPA Approval. Work covered in this contract shall
not begin until the QAPP has been approved by the EPA Quality Assurance
Manager. The QAPPs shall contain work plans detailing how the experiments
will be run and include a timetable for task completion. The awardee shall adhere
to QA requirements as delineated in “Attachment #1 and 2” to this SOW.

Transfer of project data (including raw data) shall occur at the conclusion of the
work assignment.

A draft data briefing (including data and experimental conditions) shall be
submitted within 8 weeks after the completion of the testing in Task 1-4.

VII. REPORTING REQUIREMENTS

1.

2.

Data generated as a result of this effort shall be shared with the EPA WAM for
internal EPA use.

Laboratory data shall be transferred electronically to the EPA WAM after the
conclusion of each task.

The contractor shall not generate any EPA products but any EPA products (test
plans and reports) using the data generated under this work assignment shall be
subject to one internal EPA review and one external review.

The contractor will not generate any EPA products. Products using the data
generated under this SOW shall conform to the requirements of EPA's Handbook
for Preparing Office of Research and Development Reports (EPA/800/K-95/002).




Substantive portions of this handbook can be found at www.epa.gov/nhsrc under
the policy and guidance tab.

5. Prior to submission of the draft data brief, all of the data shall be given to the EPA
WAM in electronic format, specifically Microsoft Excel® spreadsheets. The data
contained in these spreadshects shall be presented and annotated so as to be
readily understandable to a wide audience.

6. Copies of any internal audit reports and responses shall be sent to the EPA WAM
in a timely fashion. The WAM and EPA Quality Assurance Manager shall be
immediately notified of any critical findings.

7. The contractor shall document all data analyses including statistical models and
related assumptions.
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Statement of Work

The United States Environmental Protection Agency's (EPA) Office of Atmospheric
Programs (OAP) desires to test and evaluate an ambient air monitoring system that will
meet the goals and the anticipated needs of the Clean Air Status and Trends Network
(CASTNET) as well as other Agency sponsored monitoring programs for the next two to
three decades. [t is anticipated that these systems will serve other Agency monitoring
goals and objectives such as those outlined in the National Air Monitoring Stratcgy
(hup://www.epa.gov/tn/amtic/monitor.html), For more information on CASTNET
including program background, atmospheric deposition and concentration data, air
quality and deposition maps, CASTNET documentation, and site information visit the
CASTNET web site at: http://www.epa.gov/castnet.

1. Introduction

The EPA has initiated a program to investigate advanced measurement systems to meet
the emerging needs in air quality and environmental assessments, The EPA is interested
in testing and evaluating technically and scientifically advanced measurement methods
capable of providing real-time, accurate, and quantitative measurements of ambient
gaseous and aerosol constituents. Recent advancements in ambient air measurement
mstrumentation now provides the capability of remote access to field instruments (o
monitor operating status and to allow real-time or near real-time (within 24 hours) access
to measurement data. The advantages of routine operation of such systems include a
much more timely data stream and improved air quality assessment capability. Real-
time, multi-pollutant monitoring in rural areas will help the EPA better characterize the
extent of regional transport of pollutants (i.e., particulate matter and gaseous precursors),
provide improved regional dry deposition estimates, and help in both the development
and validation of air quality models. These measurement systems could also be used as
an early warning system in the event of an intentional or accidental release of chemicals
or agents which may affect human health.

The EPA is interested in testing an advanced monitoring instrument that will meet the
rigors of long-term, routine environmental monitoring in remote locations (such as the
CASTNET program) and will provide high quality data on a real-time basis. A multi-
pollutant monitoring approach will also allow for continued improvement in source
apportionment analyses and modeling which is necessary for determining the relative
contributions of various emission sources to atmospheric air quality.

In a previous acquisition EPA selected the Monitor for Aerosols and Gases in Ambient
Air (MARGA) manufactured by Applikon Analytical for a multi-year development and
testing program to determine the feasibility of implementing an advanced, multi-pollutant
measurement instrument that provides hourly measurements of both gaseous and aerosol
species as part of its routine monitoring network.

Il. Project Deseription




This project is intended to provide an independent evaluation of the MARGA through the
Advanced Monitoring Systems (AMS) Center of EPA's Environmental Technology
Verification Program (ETV; htp://www.epa.govietv/basic.html) to determine if the
instrument meets the EPA’s monitoring requirements and specifications (Attachment A).
[nstruments from other manufacturers may be evaluated duri ng this project upon request
from the instrument vendor and approval by EPA COR. This project shall consist of the
preparation of an ETV test/quality assurance (QA) plan, conducting verification testing,
providing QA oversight and auditing, and preparing the verification report and a
summary statement on the instrument.

The Work Assignment Manager shall provide technical direction for performance of
speeific tasks under this work assignment. Additional tasks may be issued for the
conduct of the testing, data analysis and preparation of reports.

L Task 1. Preparation of Test/QA Plan

The Contractor shall develop and complete a test/QA plan for verifying compliance of
the instruments undergoing testing with the Quality Performance Criteria and Standards
in Attachment A. The Contractor shall discuss and coordinate with EPA and laboratory
personnel to ensure suitability of the plan for specific conditions at the site and in the
laboratory. Under this task the Contractor will prepare and finalize a test/QA plan for
performance verification of two collocated units of the MARGA system, specifying
procedures to evaluate the MARGA for precision between the two instruments and
accuracy relative to EPA reference/equivalent and compendium methods. The
Contractor shall recommend any clarifications to the Quality Performance Criteria and
Standards in Attachment A to ensure accurate, reliable, and consistent results of the
testing. The test/QA plan will be preparcd in the standard ETV AMS Center format. The
Contractor will coordinate with Dr. John Walker (EPA/ORD), Mr. Mark Hodges
(MACTEC Engineering and Consulting), and other groups performing sampling at the
site in developing the plan. The Contractor shall prepare a draft of the test/QA plan and
submit it for approval by the ETV AMS Center. Upon approval, the final test/QA plan
will be distributed to all parties involved in the verification testing.

IV.  Task 2. Verification Testing

The Contractor shall conduct the verification testing of instruments in accordance with
the Test/QA Plan developed in Task 1. The verification testing shall be jointly
coordinated and conducted by the EPA and the Contractor at the EPA facility in Research
Triangle Park (RTP), NC. Two MARGA instruments will be set up in a field trailer and
operated by EPA personnel. EPA personnel will obtain and deliver instrument-validated
data from the MARGA to the Contractor within 24 hours of data retrieval, and such data
delivery will be performed daily during normal work days throughout the testing period.

The Contractor shall provide an on-site Test Coordinator to oversee the testing efforts,
observe the operation of the test instruments, operate reference instruments and samplers,




and ensure that all needed samples, analyses and data records are obtained. In addition,
the Contractor will perform QA oversight and auditing of the test procedures. That QA
activity will include one trip to conduct both a one-day on-site Technical Systems Audit
at the RTP test site and a comparable one-day TSA at the MACTEC reference analytical
lab.  An Audit of Data Quality will also be conducted on at least 10% of the test data
during the reporting process.

Reference method samples shall be collected every twelve hours throughout the testing
period from duplicate collocated measurement systems. The reference method
measurement systems shall be located near or on top of the trailer. Reference sampling
shall begin a minimum of 7 days before the beginning of the testing period to
demonstrate reference tests arc in control and providing reliable and accurate data. The
Contractor shall ship reference samples for overnight delivery to the analytical laboratory
within 24 hours of collection. EPA will provide for preparation and analysis of reference
samples according to the procedures specified in the testing protocol. Results from
laboratory analyses obtained in the first 7 days of sampling, or until reference sampling is
demonstrated to be in control, will be provided to all participants within 5 days of receipt
of samples by the laboratory. Results from laboratory analyses obtained during the
remainder of the test period will be provided to all participants within 15 days ol receipt
of samples.

Verification testing shall be conducted for 30 consecutive days in August 2010, or as
soon thereafter as possible.

V. Task 3. Data Analyses and Report

The Contractor shall evaluate the performance of the MARGA systems by the criteria
and methods set forth in the Test/QA Plan. The Contractor shall prepare a draft ETV
verification report on the verification results in the standard ETV AMS Center format,
and submit the report for approval by the ETV AMS Center. The report shall be revised
and finalized based on review comments.

VL. Deliverables:
(1) Work Plan Within 15 days from issuance of work assignment
(2) Draft Test/QA Plan  Within 15 days from issuance of work assignment
(3) Final Test /QA Plan  Within 30 days from issuance of work assignment
(4) Draft Report Within 60 days of completion of testing period
(5) Final Report Within 30 days ol receipt of comments




Attachment A.

Quality Performance Criteria and Standards

Performance Goal Measurement Method Standard
%
Accuracy Goal | SO2, FINQ3, Stope (m) of linear regression by least-squares 0.80<m= |20
NH3, 8042, method of mean value of reference
NO3 , and measurements paired with measurement of each
NFH4+ instrument. All data with mean reference values
below 2 times the instrument detection limit
(IDL) are excluded.
Accuracy Goal 2 SO2, HNO3, Intercept (b) of linear regression by Wppb< bg 10 ppb
NH3, 5042, least_squares method of mean value of reference
NO3 _, and measurements paired with measurement of cach
NH4+ instrument. All data with mean roference values

below 2 times the IDL are excluded.

Accuracy Goal 3

$O2, HNO3,
NH3, $042_,

The median absolute relative percent differences
(MARPD) between the mean value of reference

MARPD £40%

NO3_, and measurements paired with measurement of each
NH4+ instrument,
Accuracy Goal 4 (If | $O2, HNO3, Perform Wilcoxon matched pairs test to p_vahie £0.05
the instrument does NH3, 5042 _, determine if the failure to achieve Accuracy
not meet Accuracy NO3_, and Goal 3 is duc to expected measurement
Goal 3) NH4+ variation. The ratio of observed differences in

the two data scts (i.e., reference and instrument)
to expected random differences in the same two
data sets.

Precision Goal |

S02, HNO3,
NH3, $042_,
NO3_, and
NH4+

Median absolute relative percent difference
(MARPD) between paired instrument
measurements. All data with mean instrament
values below 2 times the [DL are excluded.

MARPD <25%

Precision Goal 2

S0O2, HNO3,
NH3, S042_,
NQO3_, and
N+

Median absolute relative percent difference
between paired instrument measurements
(RPDO.5 ) is less than the 95th percentile of the
pooled RPD of the reference method (RPD
REF0.95).

RPDos £ RPDusroos

Completeness Goal |

SO2, HNOS3,
NH3, 5042,
NO3_, and
NH4+, Nas,
Ca+, Cl_

Percentage of test peviod for which valid data, as
indicated by the instrament, is available within
24 hours of collection,

Tvalid = 80%

Completeness Goal 2

802, MNO3,
NH3, S042_,

Completeness of data vecord for comparison
with reference measurements for each test

Trstorence > §0%

NO3_, and period, when detected Ly reference
NH4+, Na+,t measurements (1.e., hours of valid measurements
Ca+, Cl_ for cach valid reference measurement period).
Reliability Goal | Instrument . Pq{rcenluge of fime inst;rumcnt is in measurement | Tsesronont = 90%
measurement | mode for test period
mode




Reliability Goal 2

Power fatlure

to keep instrument operating,

In the event of a power failure the instrument has | Yes/No
tolerance sufficient back_up power to perform a controlled
shutdown, restarts, and instrument returns to
measurement mode within 4 hours afier power
has returned.
Reliability Goal 3 Operator Average number of site visits per week required | N < 2
attendance
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STATEMENT OF WORK
Contract EP-C-10-001

L. TITLE

Revision of Report on Systematic Investigation of Liquid and Fumigant Decontamination
Efficacy against Biological Agents Deposited on Test Coupons of Common Indoor
Materials

IL. PERIOD OF PERFORMANCE
The period of performance for the tasks detailed in this Statement of Work (SOW)
shall be until August 31, 2010.

1. SUMMARY OF OBJECTIVES

This work will provide a revision of the report on “Systematic Investigation of Liquid
and Fumigant Decontamination Efficacy against Biological Agents Deposited on Test
Coupons of Common Indoor Materials™ completed under a previous contract agreement
with Battelle.

IV.RELEVANCE

The report will provide the decontamination technology user and stakeholder with high
quality, peer-reviewed data on the effectiveness of liquids and fumigants to
decontaminate building materials contaminated with B. anthracis, ricin toxin, and
vaccinia virus.

V. BACKGROUND

The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting
human health and the environment from accidental and intentional releases of hazardous
and toxic materials. According to Homeland Security Presidential Directive 10 (HSPD-
10), the EPA is tasked with developing strategies, guidelines, and plans for
decontamination of persons, equipment, and facilities following a biological weapons
attack. In response to this directive, the EPA Office of Research and Development
(ORD) National Homeland Security Research Center’s (NHSRC) Decontamination and
Consequence Management Division (DCMD) is investigating methods and technologies
for the inactivation of spores (e.g., Bacillus anthracis Ames) on materials/surfaces. This
work will build on the decontamination studies that have already been conducted.

VI. SCOPE
The purpose of the effort is to revise the report based upon comments received during
quality assurance and peer review of the document received as the deliverable under a

prior vehicle with Battelle. While the deliverable was acceptable, addressing such
comments is required by EPA for future use of the report.

VII. TECHNICAL APPROACH




Comments will be provided to the contractor by the EPA work assignment manager
(WAM). This shall include a set of comments from the EPA quality assurance manager,
3 sets from the peer reviewers, and one from the EPA WAM. The contractor shall revise
the report per the comments and provide documentation of changes made to the report
and response to comments.

VIIL. TASKS

There is only one task for this effort. The contractor shall revise the report per the
comments. The revised report shall be one deliverable for this effort. Additionally, the
contractor shall prepare documentation of the changes made and responses to all
comments. It is anticipated that calls with the EPA WAM will be required to discuss the
disposition of comments.

IX. QUALITY ASSURANCE

The awardee shall comply with all requirements as delineated on the “Quality Assurance
Planning Requirements Form (QARF)™ included with this extramural action; see
attachment #1 and #2.

X. DELIVERABLE SCHEDULE

The final report and document of disposition of comments shall be delivered by August
31,2010. The report developed under this SOW (e.g., the above mentioned technical
report) shall conform to the requirements of EPA's Handbook for Preparing Office of
Research and Development Reports (EPA/800/K-95/002). Substantive portions of this
handbook can be found at www.epa.gov/nhsrc under the policy and guidance tab.




NHSRC QUALITY ASSURANCE REQUIREMENTS FORM
Attachment 1 to the Staternent of Work

I GENERAL INFORMATION

Title:

Description:

Project ID:

Status:

Humber Ammanded:
QA Category!

Action Type:

Peor Review Category:
Security Classification:
Project Type:

QAPP Status 1:

QAPD Status 2:

QAPP Status 3
Vehicle Status:

vehicle Type:

Revision of Repart on Systematic Investigation of Liquid and Fumigant Decontamination
Efficacy against Blological Agents Deposited on Test Coupons of Common [ndoor Materials

This work will provide a revision of the report on "Systematic Investigation of Liquid and
Fumigant Decontamination Efficacy against Biological Agents Deposited on Test Coupons of
Comman Indoor Materials” complated under a provious contract agraement with Battelle.

DCMD 3.10A
Original

11

Extramural

v

Unclassified
Applied Research
Endorsed

Not Applicable
Not Applicable ‘
Existing Vehicic

Ty N

AR ANt N

Uretvpry Vask Goer Murmnd

Mo

wh Murre

(b

FP-C-10-001
8D

na

0

na

1f vou are processing an TAG or CRADA, the responsibility for QA must be negotiated within the agreement. The TLPs
in consultation with the QAMs in the various organizations must agree on, and document, which organization will take
the lead for QA, the names of the QAM and TLP from each organization, and the QA requirements that will be adhered
to during the agreement. Inciude this info in the IAG/CRADA package.

X SCOPE O8 WORK

Yes Coes the Staternent of Work contain the appropriate QA language?

The awardee shall comply with all requirements as delineated on the “Quality Assurance Planning Requirements
Form (QARF)” included with this extramural action. The contractor shall prepare & QAPP in aecordarnce with the
R-2 and R-5 and/or the attachments provided with the SOW. The QAPP must be approved prior to the start of
any work. Additional information related to QA requirements ¢an be found at

http://www.epa.gov/quality/qs- docs/r5-final.pdf

Yes Does this extramural action involve the collection, generation, use, and/or reparting of environmentat data, the
design, construction, and operation of environmental technologles; or development of software, models, or

methods?

(If "No* then skip to Section 1V, and sign the form.)

No Will the SOW or any subsequent work assignments or task orders involve any cross-organizational afforts within

EPA?
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Yes Has a QAPP already been approved for the activities specified in the SOW?

Provige T Dtie, dabs vo revesion sumber, aod date of A spproval

Battelle, Test/QA Plan for Systematic Evaiuation of the Chlorine Dioxide Technalogy for
Decontamination of Blological Agents from Contaminated Indoor Surfaces Version 1.
January 2006.

Battelle, Test/QA Plan for Systernatic Fumigation Chamber Investigation of Methyl Bromide
Efficacy Against Biological Agents Deposited on Test Coupons Derived from Common Indoor
Materlais, June 2007.

Battelle, Test/QA Plan for Systematic Investigation of Liquid Technologies for
Decontamination of Biclogical Agents from Contominated Indoor Surfaces. September 20086,

Drgpn A CAPE SOGatg syt oy DN Comraiont
NO
NO 1s an applicable QAPP in the process of being prepared, revised, or approved by EPA personnef for future use by

the contractor? {QA approval must be obtained before the contractor can start work.)

*% The term “contractor applies loosely here, such that as applicable. this tenn can alse mean “awardee”,
“cooperator” andior “gramee . lLikewise, the tarm “contract” includes “agreements’” and other vehicles 9

111 QA DOCUMENTATION OPTIONS

All documentation specified under *Other” must be defined in the NHSRC Quality Management Plan and be consistent
with requirernents defined in EPA Manual 5360 AL, For all items checked below, there must be adequate information in
the SOW (or its appendices) for the offeror to develop this documentation. Where applicable, reference a specific section
of the SOW. (R-2 refors to EPA Requirements for Quality. Management. PIans {QA/R-2) (EPA/240/8-01/002, G3/20/01)
3n0 R-5 refers to FPA Requirements for Quality Assurance Profect Plans (QA/R:-5) (EPA/240/8-01/003, 03/20/01).

Copes of those documaents are availalile at fulps, R R YA L i . )

After Award Documentation

Not Applicable Documentation of an organization’s Quality System. QMP developed in accordance with:

Not Applicable Combined documentation of an organization’s Quality System and application of QA and
QC to the single project covered by the contract: Developed in accordance with:

Not Appiicabie Documentation of the application of QA and QC activities to spplicable project(s).
Developed in accordance with:

A Pragrammatic QA Project Plan with supplements for gach specific project, developed in
accordance with:

Not Applicable Existing documentation of the application of QA and QC activities will be used:

1V SIGNATURE BLOCK

The signatures below verify that the Statement of Work (SQW) has been reviewed to ascertain the necessary QA and QC
activities required to comply with BEPA Order 5360.1 AZ, that the COR understands these requirerments, and thay the COR
will ensure that the quality requirements indicated on the previous pages of this form are incarporated into all associated
SOWSs, (Sign/date below, obtain o concurrence signature from the QA Staff, and submit the form along with the pther
extramural action documentation.)
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Shawn Ryan 06/24/2010 Flotha Roberts 06/24/2010
NHSRC-DCMD Technical Lead Person Date NHSRC-10 QA Staff Member Date
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QAPP REQUIREMENTS FOR APPLIED RESEARCH PROJECTS
{from Appendix B of the NHSRC QMP)

An appliad research project is 5 study to demanstrate the performance of technologies under definad conditions. These studies are often pilot- or
field-scale. The following requirements should be addressed as applicable.

SECTION 0.0, APPROVAL BY PROJECT PARTICIPANTS

The EPA Technical Lead Parson (TLP) shall be responsible for abtaining signatures of appropriate project participants on the signatire
page of the QA plan, documenting agreement to projact objectives and the approach for evaluating these objectives.

A disuibution ist shall be provided to facititate the distribution of the most recent current varsion of the QAPP 10 all the pancipal project
panticipants,

SECTION 1.0, PROJECT DESCRIPTION AND OBJECTIVES

i1 The purpase of study shall be clearly stotud.

1.2 The process, site, facility, andfor enviconmental system to be tested shall be described.

1.3 Project objectives shall be clearty stated and identified as primary or non-primary.

SECTION 2.0, PROJECT ORGANIZATION

24 Kuy p0ints ul contact for each uiganication involved in the project shall be idenified.

2.2 All QA Managers and thelr retationship in the organizationg (Ze. focation within each organization) shail be identitied with

avidence that the QA Manager is independent of project managernant

2.3 Responsibilities of atl other project participants and their relationsiip to dthar projact participants shali be identified, mesning that
arganizations responsible for planning, coordination, sample collaction, sample custody, messuremens /g, analytical, physical, and process),
data reduction, duta vatidation, and report praparation shall be clearly identified

SECTION 3.0, EXPERIMENTAL APPROACH

31 The general approach and the test canditions for each experimental phase shali be provided. The statistical methods that will be
used to evaluate the data (/e. ANOVA, or summary statistics} should be identifled.

{NOTE: As deemed appropriate (o the project by the TLP, the information requested in Sections 3.2, 3.3, and 3.4 may be presented here orin
Section 4, the information requested in Sactions 3.5 may be presented here or in Section 5; and the information requesied in Sectons 3.8 muy
be presanted here or in Section 7.)

32 The sampling strategy shall be included and evidence must be presented 1o demonstrate that the strategy is appropriate for
meeting primary profect objectives. e, a desctiption of the stafistical method or scientific rationale used to select sarmple sites and number of
samples shall be provided.

33 Sampling/monitoring points for all me asurerments (£ e, including locations and access points) shall be identified.
34 The frequency of ssmpling/monitoring events, as well as the numbers for each sample type andor kcation shall be provided,
including QC and reserve samples.
3.6 At meaguremaents {40, analytico) [chomical, microbiclogical, agsays], physical, and process) shall be identified for each semple
type of process, and project-specific targst analytss shall be listed and classified as critical or noncriticel in the QAPP,
6 The planned approach (statistical and/or non-statistical) for evaluating project objectives shall be included.
GECTION 4.0, BAMPLING PROCEDURES
4.1 Whariever applicable, the method used 1o establish steady-state conditions shall be described.
42 Known site_specific factors that may alfect sampling/monitoring procedures shall be described. |
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43 Any sits preparation needed prior 1o sampling/monitoring shall be described.

44 Each sampling/monitoring procedure to be used shall be discussed or referenced. If compositing or splitting samples. thase
procedures shall be described.

45 For samples requiring o split sample for sither QA/QC purposes or for shipment to a diffecent laboratory, the QAPP shall identity
who i5 responsible for sphitting samples, and where the splitting is parformed (0.7, finld varsys tab)

46 if sampling/monitoring equipment is used to collect critical measurement data (/e used to caluulate the final concentration of 3
crtical parameter), the QAPP shail describe how the sampling equipmant is calibrated, the frequency a: which itis calibrated, and the
acceptance criterta for calibraton or calibration verification, as appropriate.

4.7 i samnpling/monitoring equipment is used o collect oritical measucement data, the QAPP shall describe how cross-contamination
betwaen samples is avoided.

438 Tha QAPP shall include a discussion of the procedures to be used 1o assure that representative samples are collected.

4.9 Afist of sampie quantities to be collected, and the sample amount required for aach analysis, including QC sampie analysis, shatl
be specified.

4.10 Contamners used for sample collection, transpont, and storage for each ssmple type shak be described.

4,11 Descnibe how samples are uniquely identified,

412 Sample preservation methods {e.g, refrigeration, acidification, ete), including specific reagents, equipment, and supplies required
for sample preservation shall be described.

4,13 Holding ime requirements shail be nated.

4.14 Procedures for packing and shipping samples shall be described,

4,15 Procedures 1o maintain chain_of_custody {e.g., custody seals, records) during transter from the field to the Faboratory, in the
laboratory, and among contractons and subcontractors shall be described to ensure that sampte integrity is maintained.

4.16 Sampie archival requiraments for each refevant organization shall be provided.

SECTION 5.0, TESTING AND MEASUREMENT PROTOCOLS

51 Each measuremernt method o be used shall be dascribed in detail or refarenced  Modifications to EPA _approved or similady

vatidated methods shall be specified.

5.2 Far unproven methods, verification data applicabie 10 expacted matrices shall be incluged in the QAP meaning the QARP shall
provide evidence that the proposed method is capable of achieving the desired perdformance.

53 For measurements which require a colibrated sysiem, the QAPP shall incluge specific calibration procedures applicable to each
project target analyte, and the procedures for verifying both initial and continuing calibrations (including frequency and acceplonce criteria, ang
corrective actions to be performed if acceptance criteria are not met).

BECTION 6.0, QNQC CHECKS

6.1 At 3 minimum, the QAPP shall include quantitative acceptance critena tor QA objectives associated with accuracy, precision,
detection imits, and compinteness for critical measuraments (process, physical, and analyticsl, as applicable) for gach matrix,

6.2 Any addilioral project-specific QA objectives shall be presented, inciuding acceptancs criteria. This includes itams suich as mass
balance requirements.

6.3 The spaciiic procedures used 10 ass9ss alf identified QA objectives shali be fully descenbed.

6.4 The QAPP shall list and defing all other QT checks and/ar procadures (#.g., DIanks, surrngutes, Sonrols, wid) usod for the

peoject, both lield and loboratory.

6.5 For each specified QT check or procedure, required frequancies, associated acceptance critenia, and corrective actions to be
pedormed if acceptance criteria are not met shall be induded.

SECTION 7.0, DATA REPORTING, DATA REDUCTION, AND DATA VALIDATION

7.1 ‘The reporting requirements { e.g., units, reporting method [wet or dry)) for esch measursnunt and toatrix shaill be idemifted.
1.2 The deliverables expected from each organization responsible for fiekd and laboratory activitiaa shall ba listed.
73 Data reduction procedures spacific 1o the project, and also specific 10 each organization, shall e summarized.
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1.4 Data validation procedures specific to each organization used to ansure the reporting of accurate project data to internal and
axtemal clients shaill be summanzed.

75 Data storage requiremants for each organization shall be provided.

75 The praduct document that witl be prepared for the project shall be specified (.., joumal articie, final repont, efe). The tontents

of this document can be referenced to a NHSRC or program-specific GMP, if appropriate.

SECTION 8.0, ASSESSMENTS

a1 The QAPP shall identify all scheduled audits (e, both technical system audits [T8AS] and performance avaluations [PEs)) o be
performed, who will perform these audits, and who will receive the audit reports.

82 The QAPP shall provide procedures that are to be followed that will ensure that necessary corrective actions will be performed,
83 The responsible party(-ies) for implementing corrective actions shall be identified.

SECTION 9.0, REFERENCES
Refarancas shall he povidaed either in the body of the taxt as Jaoinotas or in a separate section

Attachment # 2

NHSRC QA
To the Staternent of Work
Requirements/Definitions List

EPAs Quality System Website: nitp:/fweny. opa.goviquality
EPA's Rogquiremonts and Guidance Documonts: hip:/fwww 003 qoviquainylqa does.himt
EPA's Quality Systermn Website: hitp:fiwww epa.govigualitylys-docsirs-iinal, odf

In acogrdance with EPA Order 5360.1 A2, corormance to ANSIFASQU £4 must be demoensiratad by submitiing the quality documentation
described herein. All Quatity documantation shait be submitted 0 the Government forf review. The Gavernment will review and retum the
quatity documentalion, with comments, and indicate approval or disapproval. If the quality documentation Is 1ot approved, it must ba revised
to address all comments and shall be resubmitted 10 the Government for approval. Work involving environmentast data coltection, generation,
use, or reporting shall not commence untit the Government has approves the quality decumentation. The Quality Assurance Project Plan
(QAPP] shall be submitted to the Government al least thirty (30} days prior to the beginning of any environmental data gathering or generation
acvily in order to allow sufficient time for review and ravisions to be completed. After the Government has approved tha quality
documantation, the Contractor shall also implement it as written and ap proved by ihe Governmsernd.

N X |3 citicatio Xt rail Actions -

These requiremonts typically pertain to cinglo projoct affortg, Tho five specifications aro:

1) 8 description of the organization’s Quality System (QS) and information regarding how this QS Is documented,
communicated and implomontod:;

(2} an osganizational chart showing the position of the QA function;

[ dolineation of tho authority and responsibiities of the QA function;

{4} the background and ex porience of the QA personnel who will bo assigned to the project; and

{%) tho organixation’s gonoral approach for accomplishing tho QA specifications In the SOW.

NHSRC Requirements/Definitions Lis
Category Level Designations (determines the level of QA required):

Category | Projoct - applicatile to studies performed 10 generale data used for enforcement aclivities, litigation, of research project
invotving human subjects. The QAPP shall address all elemants listed in "EPA Requirements for GA Project Plana, EPA QAR.5,

Catagory Il Project - applicable to studies performed (o generate dala used in support of the development of envirormental
requiations or standards. The QAPP shall address all elements listed In “EPA Requirements for QA Project Plans, EPA QAVR-5,

Eg: Catagory Il Projoct - mpplicable to projects invalving applied research of lechnology evatugtions.  The QAPP shall address the
applicable soctions of "EPA Requirements for QA Project Plans, EPA QA/R-S as outiined in the NHSRC's QMP: QAPP
requirements for the specinc project type (see below).

Catogory IV Project - applicable 10 projects involving basic research or prefiminary data gathening activities. The QGAPP shall
A0Cress e appiicable secions of "ERA Requirgments for QA Project Plans, EPA GAIR-S 85 outined in the NHSRC's. QWP QAPP
requitements for the specific project type (see below).
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Project Types:

Thove sutlines of NHERC's QAPP Requiremonts for various projoct types from Appondix B of the NHSRC QMP {excopt where
othorwise noted), are condensed from typically applicablo soctions of R-5 (EPA Roquiromonts for QA Projoct Plans) and are intendaed
to gerve 08 3 starting point when preparing o QAPP.  These lists and their format may nol fit svery research scenario and QAPP's must
conform to applicable sections of R-5 ia a way Ihat fully describes the rasearch plan and appropriate QA ang QU measures lo ensure that the
data are of adequate quality and quantity to fit their intended purpose,

Applied Rosaarch Project - partains to a study perfarmed to generate data to demonstrate the performance of accepted processes
or tachnologies under defingd conditions. These studies are often pilot- or field-scafe. The QAPP shall address il requirements
listed in "QAPP Requirements for Applied Reseacch Projects” from Appendix B of the NHSRC QMP,

Basic Resoarch Project - pedains to a study performed to generate data used (o ovaiuate unproven thaories, processes, of
technologies. These studies are often bench-scale. The QAPP shall address alf requirements listed in "QAPP Requirements for
Basic Research Projects” from Appendix B of the NHSRC QMP,

Design, Construction, and/or Qpearation of Environmontal Technology Project - periains 1o environmental technology designed,
constructed and/or operated by andfor for £PA. The GAPP shall address requirements in the EPA Quality System document
“Guidance on Quality Assurance for Environmental Technology Design, Construction, ang Operation” G114, at

DI ch R aviaalite QS docyiat Lheai-tn pdl. Foc additional information, you may refer to Part C of "Specifications and
Guidetines for Qualily Systeras {or Environmental Data Collection and Environmantal Technotogy,” ANSIASQC £4-1984, American
Society for Quality Control, Milwaukee, W1, January 1985.

Geospatlat Data Quality Assurance Project - pertains (o data coflection; data processing and anafysis; and data validation of
geospatial applications  The OAPP shall addeess requirrments in the FPA Quality System document "Guidance for Geospatial Data
Cuality Assurance: Project Plans” (3-55 al My s ona Qoriauibby .o ba dnal 88 pet,

——

Method Dovelopment Projoct - pertains to situations where there is no existing standard maethad. or a standard method naeds to
be significantly modiied for a specific application. The QAPP shall address all requirements listed in "QAPP Requirements for
Method Development Projects” from Appendix B of the NHSRC QMP.

todel Dovelopment Project - includes all types of mathematical models including static, dynamic, deterministic, stochastic,
mecharistic, empirical, ete. The QAPP shall address requirements in the EPA Quality System document *Guidance for Quality
Assurance Praret Flans for Modeling” G-58 at 2ip Yewsy epa govigustitg O S-docs/alneing: gl

Sampling and Analysis Project- pertains 10 the collection and analysis of samples with no objectives other than to provide
charactenzation or monitoring information, The QAPP shall address all requirements listed in “QAPP Requirements for Sampling
and Analysis Projects”™ from Appendix B of the NMSRC QMP,

Secondary Data Project - pertains 10 environmental data coliected from other sources, by or for EPA, that are used for purposes
other than those originally intended. Sources may include. literature, industry surveys, compliations from computenized databases
and information systems, and computerized or mathematical models of environmental processes. The QAPP shall address ail
requirements listed tn “QAPP Requirements for Secondary Data Projects” from Appendix B of the NHSRC QMP.

SoRwars Uevelopmant and Data Management Project - penains (o soltware gevelopment, softwaremardwae
systems development, database design and maintenance, data validation and verification systers. The QAPP shall address all
requiransonts listed in “QAPP Reguiremants for Softwara Davelopment Projects” from Appandix B of the NHSRC QMP,

O Ooodgo 3 O

Definitions:

Environmentai Data - These are any measurement of informaion that descrbe environrental processes. location, of conditions; ecologicat
0¢ health effacts dlre ctly rom measurements, produced kom software and models, and cormplied rom ofher sources such as data bases or
the lterature. For EPA, snvironmental data inciude information collacted directly from measurements, produced frorm sofwarg and models,
and compiled from othar sources such as data bases or literature

‘ Incremontal Funding - Incremental funding is partial funding, no new work.

Quality Assurance (QA) - Quality assurance Is 8 system of management activities 1o ensure that a process, item, or service is of the type and
quality nepded by the customar 1t deals with satting policy and running an administrative syster of managemant controis that cover planning,
implementation. and review of data collection activities and the use of data in decision making. Quality assurance is just one part of a quality
system.

Quality Assutance Projoct Plan [QAPP) . A QAPP ig a document that describes the necessary quality sesursnce, quality control, and other
technical activities that must be implemented to ensure that the resulls of the work performed vall satisty the stated pedormiance criterta, A
CAPP documants project-specific information.
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Quality Control (QC) - Quality control s a tachnical funotion thut includes al the scientific precautions, such ay colibrati and duplicotions,
which are needed to acquire data of known and adequate quality.

Quallty Management Plan (QMP) - A OMP is a document that describes an orgamization'sfprogram’s quality system in terms of the
vrganizational structure, policy and procedures, functional responsibifities of management and staff, ines of aulhority, and required inlerfaces
for those planning, implementing, docurnenting, and assessing alt activities conducted. A QMP documents the overall organization/program,
and is primarity applicable 1o multi.year, multi-project effarts  An arganization’siprogram’s QMP shall address all slements listed in the
“Requirernents for Quality Management Plans” in Appendix B of the NHSRC QMP,

Quality System - A quality syslem is the means by which an organization manages its quality aspects m a systematic, organized manner and
provides a framewark for planning, implementing, and assessing work pedormed by an organization and for carrying out required guality
assurance and qualily control activities.

R-2. EPA Requirements for Quality Managament Plans (EPA/240/8-017002) March, 2001 SRp iaewie e piaoniaub v dnnid boas ot

R-6. EPA Requirements for Quality Management Plens (EPA/240/B-01/002) March, 2001 [t Zywww epa poviuaid vl S-doesiri gt po!

Substantive Change - Substantive change is any change in an activity that may alter the quality of data being used, generaled, or gathered.

Technical Lead Person {TLP) - This person is technically responsible for the oroject. For estramural contract work, the TLP is typically the
contracting officer's representative (COR). Fot intramural work, the TUP is ypically the Principal Investigator.

Abbreviations:
COR Contracting Officer’s Representabive 1AG interagency Agreement
NHSRC National Homeland Sacurity Reseatch Center QA Quality Assurance
NRMRL National Rigsk Management Research Laboratory QAM Quality Assurance Manager
QA D Quality Assurance dentification ame Quality Management Plan
QAFP  Quality Assurance Project Plan SOW  Statement of Work
Qs Quality System CRADA  Caoperative Research & Development Agreement

e Tochnical Lead Person

Attachment #2 1o the Stalement of Work
Revision 1. March 2008
NHSRC 06/02
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